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Description 

SYSTEM, METHOD, AND ARTICLE OF 
MANUFACTURE FOR OBTAINING DATA 

Background of Invention 

[0001] Facility monitoring systems have been developed which 

display data collected from a plurality of sensors disposed 
in a manufacturing facility. A user of a facility monitoring 
system may want to compare data generated from two or 
more sensors to determine whether devices or machines 
in the facility are operating correctly. To allow the com- 
parison of data from two sensors, for example, the facility 
monitoring system can obtain a first set of measured val- 
ues from a first sensor and a second set of measured val- 
ues from a second sensor. Thereafter, the system can dis- 
play the first and second sets of measured values on a 
computer monitor. 

[0002] Generally, when comparing a first set of measured values 
to a second set of measured values, a meaningful com- 
parison can only be obtained when the first and second 



sets of measured values are obtained over a common time 
interval and at a common sampling frequency. However, 
facility-monitoring systems can often generate the first 
and second sets of data over differing time intervals. For 
example, the system could generate the first set of mea- 
sured values starting at 7:00 P.M. on a specific day and 
generate the second set of measured values starting at 
8:00 A.M. on the same day. Thus, comparison of these 
two sets of measured values obtained over differing time 
intervals would not be useful when attempting to deter- 
mine the operating status of a device or machine. 
[0003] Thus, a need exists for a system and method that can ob- 
tain, store and display both the first and second sets of 
measured values from first and second sensors, respec- 
tively, for comparison when the first and second sets of 
measured values were generated at a substantially similar 

time interval. 
Summary of Invention 

[0004] a method for obtaining data in a computer system is pro- 
vided. The method includes receiving a first plurality of 
data sample values based on a first signal generated by a 
first sensor from a first predetermined time to a second 
predetermined time. The method further includes receiv- 



ing a second plurality of data sample values based on a 
second signal generated by a second sensor from a third 
predetermined time to a fourth predetermined time. Fi- 
nally, the method includes storing both the first plurality 
of data sample values and the second plurality of data 
sample values in a first memory when a time difference 
between the first predetermined time and the third prede- 
termined time is less than a predetermined time threshold 
value. 

[0005] a system for obtaining data is provided. The system in- 
cludes first and second computers operably communicat- 
ing with one another. The first computer is configured to 
retrieve a first plurality of data sample values stored in the 
second computer. The first plurality of data sample values 
are determined based on a first signal generated by a first 
sensor from a first predetermined time to a second pre- 
determined time. The first computer is further configured 
to retrieve a second plurality of data sample values stored 
in the second computer. The second plurality of data 
sample values are determined based on a second signal 
generated by a second sensor from a third predetermined 
time to a fourth predetermined time. The first computer is 
further configured to store both the first plurality of data 



sample values and the second plurality of data sample 
values in a first memory when a time difference between 
the first predetermined time and the third predetermined 
time is less than a predetermined time threshold value. 
[0006] a system for obtaining data is provided. The system in- 
cludes a first computer means for storing a first plurality 
of data sample values based on a first signal generated by 
a first sensor from a first predetermined time to a second 
predetermined time and for storing a second plurality of 
data sample values based on a second signal generated by 
a second sensor from a third predetermined time to a 
fourth predetermined time. Finally, the system includes a 
second computer means operably communicating with the 
first computer means for storing both the first plurality of 
data sample values and the second plurality of data sam- 
ple values in a first memory when a time difference be- 
tween the first predetermined time and the third prede- 
termined time is less than a predetermined time threshold 
value. 

[0007] A n article of manufacture having a computer storage 
medium with a computer program encoded therein for 
obtaining data in a computer system is provided. The 
computer storage medium includes code for receiving a 



first plurality of data sample values based on a first signal 
generated by a first sensor from a first predetermined 
time to a second predetermined time. The computer stor- 
age medium further includes code for receiving a second 
plurality of data sample values based on a second signal 
generated by a second sensor from a third predetermined 
time to a fourth predetermined time. Finally, the computer 
storage medium includes code for storing both the first 
plurality of data sample values and the second plurality of 
data sample values in a first memory when a time differ- 
ence between the first predetermined time and the third 
predetermined time is less than a predetermined time 
threshold value. 

[0008] other systems and/or methods according to the embodi- 
ments will become or are apparent to one with skill in the 
art upon review of the following drawings and detailed 
description. It is intended that all such additional systems 
and methods be within the scope of the present invention, 

and be protected by the accompanying claims. 
Brief Description of Drawings 

[0009] Figure 1 illustrates a facility monitoring system having a 
client computer, a database computer server, a data ac- 
quisition computer server, and a communication com- 



puter server; 

[0010] Figure 2 depicts two data plots from two sensors; 
[0011] Figure 3 depicts a single data plot from a single sensor; 
[0012] Figure 4 depicts for four data plots from four sensors; 

[0013] Figure 5 depicts a data input window for inputting a time 
threshold value; 

[0014] Figures 6-9 are flowcharts of a method for obtaining, 

storing, and displaying data in the facility monitoring sys- 
tem of Figure 1. 
Detailed Description 

[0015] Referring to Figure 1, a facility monitoring system 10 is il- 
lustrated that can display data sets associated with sen- 
sors in a manufacturing facility. 

[0016] As shown, the system 10 includes the client computer 12, 
the data acquisition computer server 14, the database 
computer server 16, the communication computer server 
18, data acquisition devices 20, 22, 24, 26, sensors 28, 
30, 32, 34, and devices 36, 38, 40, and 42. 

[0017] The communication computer server 18 is provided to re- 
ceive a plurality of data samples from each of the data ac- 
quisition devices and to transmit each of the plurality of 
data samples to the data acquisition computer server 14. 



As shown, the communication computer server 18 in- 
cludes a central processing unit (CPU) 78, a non-volatile 
memory such as a read-only memory (ROM) 80, a volatile 
memory such as a random access memory (RAM) 82, and 
an input/output (I/O) interface 84. The CPU 78 operably 
communicates with the ROM 80, the RAM 82, and the I/O 
interface 84 . The computer readable media including 
ROM 80 and RAM 82 may be implemented using any of a 
number of known memory devices such as PROMs, 
EPROMs, EEPROMS, flash memory or any other electric, 
magnetic, optical or combination memory device capable 
of storing data, some of which represent executable in- 
structions used by the CPU 78. The CPU 78 communicates 
via the I/O interface 84 with the database computer server 
16 and the data acquisition devices 20, 22, 24, and 26. A 
computer is defined as any device that can perform a cal- 
culation. 

[0018] The data acquisition device 20 is operably coupled to a 
sensor 28 that measures an operating parameter associ- 
ated with the device 36. The data acquisition device 20 
periodically generates a first plurality of data sample val- 
ues based upon a signal generated by the sensor 28. 
Thereafter, the data acquisition device 20 transmits the 



first plurality of data sample values to the communication 
computer server 18. Thereafter, the communication com- 
puter server 18 transmits the first plurality of data sample 
values and a time stamp value associated with the first 
plurality of data sample values to the data acquisition 
computer server 14. 

[0019] Each time stamp value corresponds to an initial date and 
time when a first sampled value in a plurality of sample 
values was obtained by a data acquisition device. For ex- 
ample, when a data acquisition device samples a signal 
from a sensor starting at February 18, 2004 at 7 p.m. and 
ends the sampling of the signal at February 18, 2004 at 
7:01 p.m., the plurality of sampled data values would be 
assigned a time stamp value corresponding to February 
18, 2004 at 7 p.m. For purposes of discussion hereinafter, 
each time stamp value will be represented by the letter "t" 
followed by an integer value. For example, a first time 
stamp value will be represented as "tl." A second time 
stamp value having a date and time following the first 
time stamp value will be represented as "t2." 

[0020] The data acquisition device 22 is operably coupled to a 
sensor 30 that measures an operating parameter associ- 
ated with the device 38. The data acquisition device 22 



periodically generates a second plurality of data sample 
values based upon a signal generated by the sensor 30. 
Thereafter, the data acquisition device 22 transmits the 
second plurality of data sample values to the communica- 
tion computer server 18. Thereafter, the communication 
computer server 18 transmits the second plurality of data 
sample values and a time stamp value associated with the 
second plurality of data sample values to the data acquisi- 
tion computer server 14. 

[0021] The data acquisition device 24 is operably coupled to a 
sensor 32 that measures an operating parameter associ- 
ated with the device 40. The data acquisition device 24 
periodically generates a third plurality of data sample val- 
ues based upon a signal generated by the sensor 32. 
Thereafter, the data acquisition device 24 transmits the 
third plurality of data sample values to the communication 
computer server 18 . Thereafter, the communication com- 
puter server 18 transmits the third plurality of data sam- 
ple values and a time stamp value associated with the 
third plurality of data sample values to the data acquisi- 
tion computer server 14. 

[0022] The data acquisition device 26 is operably coupled to a 
sensor 34 that measures an operating parameter associ- 



ated with the device 42. The data acquisition device 26 
periodically generates a fourth plurality of data sample 
values based upon a signal generated by the sensor 34. 
Thereafter, the data acquisition device 26 transmits the 
fourth plurality of data sample values to the communica- 
tion computer server 18. Thereafter, the communication 
computer server 18 transmits the fourth plurality of data 
sample values and a time stamp value associated with the 
fourth plurality of data sample values to the data acquisi- 
tion computer server 14. 
[0023] The data acquisition computer server 14 is provided to 
obtain data sample values associated with a plurality of 
sensors from the communication computer server 18. In 
particular, the data acquisition computer server 14 re- 
quests or "polls" sample values from the communication 
computer server 18 which were previously received from a 
plurality of data acquisition devices. When the computer 
server 14 receives a plurality of data sample values from 
server 18, server 14 stores a record in RAM 66 having the 
following attributes: (i) a Segment ID, (ii) time stamp 
value, and (iii) data sample values. Each Segment ID is a 
unique number that identifies to a predetermined sensor. 
For example, the sensor 28 has a Segment ID having a 



value of "1", the sensor 30 has a Segment ID having a 
value of "2", the sensor 32 has a Segment ID having a 
value of "3", and the sensor 34 has a Segment ID having a 
value of "4". Thus, for example, the data acquisition com- 
puter server 14 can receive a plurality of data sample val- 
ues related to sensor 28 and thereafter store a record in 
RAM 66 having: (i) a Segment ID "1" corresponding to the 
sensor 28, (ii) a time stamp value tl, and (iii) a plurality of 
data sample values. Further, for example, the data acqui- 
sition computer server 14 can periodically request a plu- 
rality of data sample values from the other sensors and 
store the corresponding data sample values in RAM 66. 
Further, the data acquisition computer server 14 periodi- 
cally transmits data return records associated with each 
Segment ID to the database computer server 16 wherein 
each data return record includes: (i) a Segment ID, (ii) a 
time stamp value, and (iii) the data sample values associ- 
ated with a sensor. 
[0024] As shown, the data acquisition computer server 14 in- 
cludes a CPU 62, a non-volatile memory such as a ROM 
64, a volatile memory such as a RAM 66 and an I/O inter- 
face 68. The CPU 62 operably communicates with the ROM 
64, the RAM 66, and the I/O interface 68. The computer 



readable media including ROM 64 and RAM 66 may be 
implemented using any of a number of known memory 
devices such as PROMs, EPROMs, EEPROMS, flash memory 
or any other electric, magnetic, optical or combination 
memory device capable of storing data, some of which 
represent executable instructions used by CPU 62. The 
CPU 62 communicates via the I/O interface 68 with the 
client computer 12, the database computer server 16, and 
the communication computer server 18. 
[0025] The database computer server 16 is provided to periodi- 
cally receive data return messages sent from the data ac- 
quisition computer server 14 wherein each data return 
message includes: (i) a Segment ID associated with a sen- 
sor, (ii) a time stamp value, and (iii) the data sample val- 
ues associated with a sensor. Upon receipt of a data re- 
turn message, the database computer server 16 stores the 
information in non-volatile ROM 72. The database com- 
puter server 16 is further provided to receive data request 
messages from the client computer 12 requesting prede- 
termined data sample values and then returning the re- 
quested data sample values to the client computer 12. For 
example, when database computer server 16 receives a 
data request message including (i) a Segment ID, (ii) a 



start date and time, and (iii) an end date and time, server 
16 searches the records stored in ROM 72 having the Seg- 
ment ID and a time stamp value falling within the re- 
quested time interval (e.g., start date and time to end date 
and time). Thereafter, the database computer server 16 
sends a data return message including a (i) the Segment 
ID, (ii) a time stamp value, and (iii) a plurality of data sam- 
ple values associated with the Segment ID. 

[0026] As shown, the database computer server 16 includes a 

CPU 70, a non-volatile memory such as ROM 72, a volatile 
memory such as RAM 74 and an I/O interface 76. The CPU 
70 operably communicates with the ROM 72, the RAM 74, 
and the I/O interface 76. The computer readable media 
including ROM 72 and RAM 74 may be implemented using 
any of a number of known memory devices such as 
PROMs, EPROMs, EEPROMS, flash memory or any other 
electric, magnetic, optical or combination memory device 
capable of storing data, some of which represent exe- 
cutable instructions used by CPU 70. The CPU 70 commu- 
nicates via the I/O interface 76 with the client computer 
12 and the data acquisition computer server 14. 

[0027] Referring to Figure 1, the client computer 12 is provided 
to request data sample values (e.g. measured values) from 



the database computer server 16 associated with sensors 
28, 30, 32, 34. In particular, the client computer 12 can 
generate a data request message to request data sample 
values relating to one or more of sensors 28, 30, 32, 34 
that is transmitted to the database computer server 16. 
Each data request message can include the following at- 
tributes: (i) a Segment ID, (ii) start date and time, (iii) end 
date and time. As discussed above, the "start date and 
time" attributes and the "end date and time" attributes 
define a time interval used for selecting data sample val- 
ues associated with the identified sensors. 
[0028] Further, the client computer 12 is configured to receive a 
data return message from the database computer server 
16 containing the requested data sample values. Further, 
the client computer is configured to display one or more 
plurality of data sample values that were obtained over a 
similar time interval on a computer monitor 60 to allow a 
user to compare the one or more plurality of data sample 
values. To accomplish this, the client computer 12 selects 
those time stamp values in received data return messages 
that are within a predetermined threshold time value and 
then displays each of the plurality of data samples associ- 
ated with the selected time stamp values. 



[0029] For example, referring to Figure 2, the client computer 12 
can display two data plots having time stamp values (t7) 
and (t8) that have a time difference less than a predeter- 
mined time threshold value. In particular, the client com- 
puter 12 generates a window 100 on computer monitor 
60 including a data plot 102 having a plurality of data 
sample values 104 obtained from sensor 30 (identified by 
Segment ID "2") and having the time stamp value (t7). Fur- 
ther, the computer 12 generates a data plot 106 corre- 
sponding to a plurality of data sample values 108 gener- 
ated by the sensor 32 (identified by Segment ID "3") hav- 
ing the time stamp value (t8). The client computer 12 dis- 
plays both the plurality of data samples 104 and the plu- 
rality of data samples 108 because the time stamp value 
(t7) is within a predetermined threshold value from the 
time stamp value (t8). 

[0030] For example, referring to Figure 4, the client computer 12 
can display four data plots having time stamp values (t2), 
(t3), (t4), (t5) that have a time difference less than a pre- 
determined time threshold value. In particular, the client 
computer 12 generates a window 130 on computer moni- 
tor 60 including a data plot 132 having a plurality of data 
sample values 134 obtained from sensor 28 (identified by 



Segment ID "1") and having the time stamp value (t2). Fur- 
ther, the computer 12 generates a data plot 136 corre- 
sponding to a plurality of data sample values 138 gener- 
ated by the sensor 30 (identified by Segment ID "2") hav- 
ing the time stamp value (t3). Further, the computer 12 
generates a data plot 140 corresponding to a plurality of 
data sample values 142 generated by the sensor 32 
(identified by Segment ID "3") having the time stamp value 
(t4). Still further, the computer 12 generates a data plot 
144 corresponding to a plurality of data sample values 
146 generated by the sensor 34 (identified by Segment ID 
"4") having the time stamp value (t5). The client computer 
12 displays the four plurality of data samples because the 
time stamp values (t3), (t4), (t5) are within a predeter- 
mined time threshold value from the time stamp value 
(t2). 

[0031] Referring to Figure 3, the client computer 12 can also dis- 
play only one plurality of data sample values when no 
other time stamp value associated with other sensors is 
within a predetermined time threshold value from the 
time stamp value (tl). For example, the client computer 
12 can generate a window 110 on the computer monitor 
60 that includes only a data plot 112 having a plurality of 



data sample values 114 obtained from sensor 28 
(identified by Segment ID "1") having the time stamp value 
(tl). 

[0032] Referring to Figure 5, a user of the client computer 12 can 
input a time threshold value using the input box 162 and 
can then select the time units associated with the time 
threshold value using the pull-down menu 164. There- 
after, a user can select the icon 166 to store the inputted 
time threshold value in ROM 52 or can select the icon 168 
to cancel the selection. 

[0033] As shown, the client computer 12 includes a CPU 50, a 

non-volatile memory such as a ROM 52, a volatile memory 
such as a RAM 54 and an I/O interface 56. The CPU 50 
operably communicates with the ROM 52, the RAM 54, 
and the I/O interface 56. The computer readable media 
including ROM 52 and RAM 54 may be implemented using 
any of a number of known memory devices such as 
PROMs, EPROMs, EEPROMS, flash memory or any other 
electric, magnetic, optical or combination memory device 
capable of storing data, some of which represent exe- 
cutable instructions used by the CPU 50. The CPU 50 
communicates via the I/O interface 56 with a keyboard 
58, the computer monitor 60, the database computer 



server 16, and the data acquisition computer server 14. 

[0034] Referring to Figures 6-9, a method for organizing and 
displaying data in the computer system will now be ex- 
plained. It should be noted that the following method will 
be utilized with data sample values being obtained at a 
common sampling frequency. 

[0035] At step 178, a user of a client computer inputs (i) a Seg- 
ment ID "1" corresponding to the sensor 28, (ii) a Segment 
ID "2" corresponding to the sensor 30, (iii) a Segment ID 
"3" corresponding to the sensor 32, (iv) a Segment ID "4" 
corresponding to the sensor 34, (v) a start date and time, 
and (vi) an end date and time. 

[0036] At step 180, the client computer 12 sends a first data re- 
quest message to the database computer server 16 in- 
cluding: (i) a Segment ID "1" associated with sensor 28, (ii) 
a start date and time, and (iii) an end date and time. 

[0037] At step 182, the database computer server 16 receives the 
first data request message and retrieves from ROM 72 a 
first list of time stamp values (tl, t2), wherein each time 
stamp value corresponds to a date and time when sam- 
pling was initiated to obtain the plurality of data sample 
values from a signal generated by sensor 28, wherein 
each time stamp value falls within the time interval de- 



fined between the (i) start date and time, and (ii) the end 
date and time. 

[0038] At step 184, the database computer server 16 sends a 

first data return message to the client computer 12 con- 
taining the Segment ID "1" and the first list of time stamp 
values (tl, t2). 

[0039] At step 186, the client computer 12 receives the first data 
return message and stores the Segment ID "1" and the 
first list of time stamp values in RAM 54. 

[0040] At step 188, the client computer 12 sends a second data 
request message to the database computer server 16 in- 
cluding: (i) a Segment ID "2" associated with the sensor 
30, (ii) a start date and time, and (iii) an end date and 
time. 

[0041] At step 190, the database computer server 16 receives the 
second data request message and retrieves from ROM 72 
for a second list of time stamp values (t3, t6, t7, tlO), 
wherein each time stamp value corresponds to a date and 
time when sampling was initiated to obtain a plurality of 
data sample values from a signal generated by sensor 30, 
wherein each time stamp value falls within the time inter- 
val defined between the (i) start date and time, and (ii) the 
end date and time. 



[0042] At step 192, the database computer server 16 sends a 
second data return message to the client computer 12 
containing the Segment ID "2" and the second list of time 
stamp values (t3, t6, t7, tlO). 

[0043] At step 194, the client computer 12 receives the second 
data return message and stores the Segment ID "2" and 
the second list of time stamp values in RAM 54. 

[0044] At step 196, the client computer 12 sends a third data re- 
quest message to a database computer server 16 includ- 
ing: (i) a Segment ID "3" associated with sensor 32, (ii) a 
start date and time, and (Mi) an end date and time. 

[0045] At step 198, the database computer server 16 receives the 
third data request message and retrieves from RAM 74 a 
third list of time stamp values (t4, t8), wherein each time 
stamp value corresponds to a date and time when sam- 
pling was initiated to obtain a plurality of data sample val- 
ues from a signal generated by sensor 32, wherein each 
time stamp value falls within the time interval defined be- 
tween the (i) start date and time, and (ii) the end date and 
time. 

[0046] At step 200, the database computer server 16 sends a 

third data return message to the client computer 12 con- 
taining the Segment ID "3" and the third list of time stamp 



values (t4, t8). 

[0047] At step 202, the client computer 12 receives the third data 
return message and stores the Segment ID "3" and the 
third list of time stamp values in RAM 54. 

[0048] At step 204, the client computer 12 sends a fourth data 
request message to a database computer server 16 in- 
cluding: (i) a Segment ID "4" associated with sensor 34, (ii) 
a start date and time, and (iii) an end date and time. 

[0049] At step 206, the database computer server 16 receives the 
fourth data request message and retrieves from a ROM 72 
a second list of time stamp values (t5, t9), wherein each 
time stamp value corresponds to a date and time when 
sampling was initiated to obtain a plurality of data sample 
values from a signal generated by sensor 34, wherein 
each time stamp value falls within the time interval de- 
fined between the (i) start date and time, and (ii) the end 
date and time. 

[0050] At step 208, the database computer server 16 sends a 
fourth data return message to the client computer 12 
containing the Segment ID "4" and the fourth list of time 
stamp values (t5, t9). 

[0051] At step 210, the client computer 12 receives the fourth 
data return message and stores the Segment ID "4" and 



the fourth list of time stamp values in RAM 54. 

[0052] At step 212, the client computer 12 generates an array 
214 using the first, second, third, and fourth lists of time 
stamp values wherein the array 214 lists the Segment IDs 
and associated time stamp values in time sequence order. 

[0053] At step 216, the client computer 12 generates a table 218 
having a plurality of records utilizing the array 214, each 
record assigned to a predetermined page or window on a 
computer screen, wherein each record has (i) at least one 
Segment ID and a corresponding time stamp value, and (ii) 
any other Segment IDs having other time stamp values 
wherein the difference between the corresponding time 
stamp value and the each other time stamp value is less 
than a time threshold value. 

[0054] At step 220, the user selects to view a predetermined 
window number on the client computer 12. 

[0055] At step 222, the client computer 12 accesses a record in 
the table 218 associated with the selected window number 
and sends a fifth data request message to a database 
computer server 16 including at least one data structure, 
wherein each data structure includes: (i) a Segment ID 
from the selected record, and (ii) the time stamp value as- 
sociated with the Segment ID. 



[0056] At step 224, the database computer server 16 receives the 
fifth data request message and retrieves a plurality of data 
sample values from each data structure in the fifth data 
request message. 

[0057] At step 226, the database computer server 16 sends a 
fifth data return message to the client computer 12 in- 
cluding at least one data structure wherein each data 
structure includes: (i) a Segment ID, (ii) a time stamp 
value, and (iii) the plurality of data sample values associ- 
ated therewith — to return the information requested by 
the fifth data request message. 

[0058] At step 228, the client computer 12 receives the fifth data 
return message and stores the plurality of data structures 
from the fifth data return message in RAM 54. 

[0059] At step 230, the client computer 12 generates at least one 
graphical plot on a window of a computer monitor 60, 
wherein each graphical plot displays a plurality of data 
sample values from one data structure in the fifth data re- 
turn message. After step 230, the method advances back 
to step 220. 

[0060] The system and method for obtaining, storing, and dis- 
playing data in accordance with exemplary embodiments 
provides a substantial advantage over known systems and 



methods. In particular, the system and method provides a 
technical effect of obtaining, storing, and displaying both 
the first and second sets of measured values obtained 
from first and second sensors, respectively, for compari- 
son when the first and second sets of measured values 
have associated time stamp values within a time threshold 
value from one another. 
[0061] As described above, the present invention can be embod- 
ied in the form of computer-implemented processes and 
apparatuses for practicing those processes. The present 
invention can also be embodied in the form of computer 
program code containing instructions embodied in tangi- 
ble media, such as floppy diskettes, CD ROMs, hard 
drives, or any other computer-readable storage medium, 
wherein, when the computer program code is loaded into 
and executed by a computer, the computer becomes an 
apparatus for practicing the invention. The present inven- 
tion can also be embodied in the form of computer pro- 
gram code, for example, whether stored in a storage 
medium, loaded into and/or executed by a computer, or 
transmitted over some transmission medium, loaded into 
and/or executed by a computer, or transmitted over some 
transmission medium, such as over electrical wiring or ca- 



bling, through fiber optics, or via electromagnetic radia- 
tion, wherein, when the computer program code is loaded 
into and/or executed by a computer, the computer be- 
comes an apparatus for practicing the invention. When 
implemented on a general-purpose microprocessor, the 
computer program code segments configure the micro- 
processor to create specific logic circuits. 
[0062] while the invention is described with reference to an ex- 
emplary embodiment, it will be understood by those 
skilled in the art that various changes may be made and 
equivalence may be substituted for elements thereof with- 
out departing from the scope of the invention. In addition, 
many modifications may be made to the teachings of the 
invention to adapt to a particular situation without de- 
parting from the scope thereof. Therefore, it is intended 
that the invention not be limited to the embodiment dis- 
closed for carrying out this invention, but that the inven- 
tion includes all embodiments falling within the scope of 
the intended claims. Moreover, the use of the term's first, 
second, etc. does not denote any order of importance, but 
rather the term's first, second, etc. are used to distinguish 
one element from another. 



